Lower West Coast Background Document

V1. ANALYSIS OF WATER SUPPLY ALTERNATIVES

Gmumiwntarhhhamnltlvifnlﬂnntuurmnfthawnhrl for urban and
tural demands in the LWC P ing Area, and it is anticipated that it will
continue to be the most significant source of water for these needs in the foreseeable
future. Buththemnﬂnunuﬂyinmngd&mnndfnrmnﬂnhrnﬂﬂu
historical flood control and drainage practices have caused onal declines

in ground water levels. Ground water declines are tninmmmthafnmm,

due to the increases in ground water dem ﬂﬂrlutjrnfndvﬂuunpnctl

may be ted with Inng:tnrm declines in ground water &Hlu. These adverse
into three ) environmental

rmu-:eimpl.dl. En‘mndwaurmlmaudl.md{g} ical impacts.

Enmnmulw caused by decreases in the amount
and duration of water at, or im below, the land surface. An
ﬂmplmtthm Iﬂt: dmmg? the seasonal in for a wetland
system leads to a change of species composition or distribution.
resource impacts are those which result in a decrease in the ity or
water available from an aquifer or aguifer include seawater
intrusion mnumentuf:ﬂmewahnrhtnnﬁu water zone, aquifer compaction, and
decreased well yields. The ;'urubmhmu] category includes impacts which may not
harm the quantity or quality of water available from an aquifer, but are,

tly adverse. ¥|n-uf impacts include

and local sinkhole formation. changes to wells

m:humﬂn :nsn:gllndi’nrmum.mmatlﬂm and/or air blockage of screens
be placed i 8 category.

A five-step process was used to define criteria which when exceeded result in
adverse :mpntnuadutuihadnhuﬂwm:pplﬁnzthuemuriuhﬂﬁm
future demand scenarios:

1. Id potentially significant adverse ; ntial adverse
h::w . d water level draw ldﬁ:tfﬁtﬂ Adverse
mpnctawhich Bigmﬁmtwﬂr&ldmﬁﬁadfwfuﬂhﬂ‘mlrﬂn

. Deht:rmimlwm:fngmﬁmm ’I‘hmulnwnhuhunnﬂhmdmﬂnum
water levels may causs II.E'I.'I.'I.E This =
mnﬁﬂg‘;ﬂqm th: Eradmldn at wh:h oA
ﬂﬂam water lweldacljnummmﬂundmiﬂﬂmt can be

cult. Often the relationship between water level declines and the resulting
impacts may not hant’hruhnldphmnmem In other cases the
ﬂuuhuldmn}rmt urthm and duration of a drawdown
ruiY more important than the a znwdm Published research

and the experience of various experts are used to assess significance, but
determining a threshold nfugnjﬁunm ultimately requires judgment.

3. Denlu‘p {:u!aﬂhnnnitarit These criteria are essentially minimum
water levels that were d both for engoing planning
anﬂfar!hture regulatory authority. Hesource rul:nd;mn criteria for
wenduw]npudmthﬁmmdm&tiﬁnmallfuurnfﬂmtwpﬂelmmh the
SFWMD’s mission, and are used ways: (1) to define
excessive water-level decline in thsmtutufﬂmplm,lﬂ]tnﬂtiﬁwhue
ﬂmuiwdmﬁnmmlghtmrhth&fumﬂmmmﬂwnudﬂh,

?
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and (3) to assist in evaluating the effectiveness of alternative modeling
w_h avoiding or mitigating the adverse impacts of excessive water-

4. Simulate water levels. Ground water flow models were used E'adiﬂ. water

levels in the aquifers based on simulated conditions of rai and water
demands in the year 2010.

5. Locate ot teria. The simulated
g — T g Y

resource protection levels to identify potential future lem areas. Thh:tu
WAs nmmphnhngn tilizing a variety of tools i mciudingmgu:rnphm infnrmnhml:

Based on Its of this five-step process, alternative modeling scenarios were
developed nndmlﬁ:ledtuda:ruuthu tﬂfﬂmwhchﬂldmtmaatrrﬁm
m @ changaam R ‘“}%‘l'wd' LRyl gl 17

new water sources,
various combinations of these scenarios. The results of the alternative modeling
scenarios were used to develop specific recommendations intended to mmjmm; future
adverse unpaﬂi:u. ThaummdathfnundmﬂhnptmﬂInnd of the

RESOURCE PROTECTION CRITERIA

Thmmuurupmhuﬁunuihriamdnahpeﬂfurmlﬁiauﬁngmundwutﬂ
flow models. These criteria are standards to measure the level nfprﬂnchunnfbuth
wetlands and the water resources a number of adverse impacts caused by the
Eummmfw.n water. The criteria include specific definitions of the severity,
urati frequency of excessive declines in ground water levels.

Wetland Protection Criterion
T].'ue tial for impacts to natural as a result of and surface-
thd:awa]ntnmutﬁﬂmd Hmn_ ‘ilti";r s I;lﬁ.n:ésnrthn
l['.iﬁ % h'lm-lng ground- surface-wa udug
dﬂmuﬂmwrhmfn.ﬂurmdﬂarmmlﬁg
wgntntmn that wurl a landscape. Fire t;'pu are
impmtmtﬁmtunthntmnﬂmclmalrmhtd

ﬁlheraﬂnnutnhﬂrﬂl muﬁmtupunummpulhmanﬂﬂlﬂﬁbutmuw&ﬂunh&

functions and val natural systems.

Emmthﬁwtrﬂumn::{nﬁnmtuuaﬂdunﬂﬂuin #nﬁmwht
are considered unacceptable to na ms a

rologic conditions. This narrative rule hu.gaen nndm a gu.idahm that
withdrawals must not lower the water table by more than one foot under a wetland

after 90 days of maximum with no Development of better criteria
in terms of severity/dur ncy is neede tnruﬂa:tthahmtm:tamt
understanding of natural system needs. This will be amm;:tmhad mnﬂ_a team
m using the daputmanh of Research, Planning, and

working to define the requirements of na n
Planning Dapurtmant forward the concepts and results ufraa.anrch thruugh
the planning process, to the public for review and input. The Regulation Department
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ﬂﬂ:ﬂn initiate rulemaking changes and implement the new rules on a-day-to-day

The wetland jon criteria identified the tial of to
wetland systems from future water withdrawals. The used
simulations of man-induced drawdowns of the water table for the year 2010,
These simulations were generated by ground water flow and were stated in
terms of severity, duration and frequency of drawdowns. The water table
aquifer drawdowns was then evaluated with respect to regi wetlands systems in
the LWC Planning Area.

This iz included an evaluation of current regulatory guidelines for
drawdown wetlands as well as evaluation of alternative guidelines. Variations
on the future water use and withdrawal scenario were also ated into the

analysis. Recommendations for specific wetland protection drawdown criteria were
formulated and presented. The recommended criteria is based on the need to prevent
significant harm to natural systems while providing adequate water to meet future

water levels in the Intermediate and Surficial aquifer systems were chosen for these
locations to prevent seawater intrusion except during more extreme drought events.
The seawater intrusion criterion is generally defined as follows; Ground water levels
should not decline below the criterion level for any period of time during any drought
event that occurs more frequently than once every ten years.

'Ihe:unml.;sﬁl'arpmtmtionﬂlhﬂnn to all locations in the LWC

Planning Area, is based on the recognition certain declines in ground water

levels are potentially associated with a number of significant adverse

including reduced well yields, er compaction, land subsidence,

formation, and brine migration. To prevent such impacts, minim

s el ol vy o e T gl ‘&ﬂmﬁ;mn‘?""mm- protection

aquifer. r

nﬂltarinnlnmliauppro:imatal the uncertainty associated with -

tnpufthauﬁumtuaﬂrin. lyura:nmph

at an elevation of 50 feet below sea level with an uncertainty of 10 feet (ie., -50 feet
h:rmmm{aﬁﬂﬁthmthmhﬂmhvﬂswmﬂ#mn;nm 40 feet

sea : general terion is defined as follows:
Gmpndmhr]umhahnﬂdmtdﬂﬁiwthnnihﬁ level for any period of time
during any drought event that occurs more frequently than once every ten years.
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MODELING ANALYSIS OF RESOURCE PROTECTION CRITERIA
Ground Water Modeling Approach
Ground water flow models were used in this plan to help evaluate excessive

Emundntardmhnudu long-term average hydrologic conditions (steady-state
conditions) and hos punédT {hmm: conditions) when water
demand is high and Ijr ulttm.nhi:rliﬂeriwd&nmpndp{tahun,nlﬁw The
p-num:lwntersnnuhtmn for uﬁmmmumn
months in duration. The dry periods were extr hlﬂmmlrmnfnﬂrmrﬂ:
fﬂrﬂuumrﬂandrrnndlmmmhumhhluﬂ-t {&%I:C] Th.u
simulation periods were chosen because mutdmughtlm

yvears duration or less. The models simulated ground water levels in rnpumg t,u.
current and future demands from the aquifers.

Three separate site-apecific ground water models were developed SFWMD
m:ﬂf mﬁmmﬁmuammmﬁmamﬂ
ug

1988) as well as site-specific information representing Ioﬁ
conditions. The hhmmpmuﬁh&umﬂdnmnhwnm
1. The mmhiﬂmr mlimpliﬁudrepranmuhmuf
the real hydro systems and processes, and they
mﬁu characteristics and processes oceurring mthamlhﬂcliolaﬂe

lugicprmauudmul:hdh:thumunﬂwlhr
) horizontal and vertical ground water flow in re untnﬂ:ﬂ‘auminWlm

lmrulu (2) wntaruchupﬁ*nmpraﬁ;ﬂhhﬂm[ﬁ ﬂuwtuanﬂfmm

water; {-I(] from ground water to major canals E
wnputrnnspmﬂ 6) return flow (deep p-urcnlltmn} of tu.r

irrigation water: (T!.lgmu.u! ater pumping for tu'
wntarpumpmgmamwlhu:mdnthm 5 demand s mp&f.aﬂn ﬂ'.'lr
mu the models can fmdinnthunutmt

etal., musmh. 990; Bennett, 1992),

mrﬁnginthnLWGHnng:g.ﬁru represented as individual

Tmtﬂmﬁﬂ”ﬂﬂdﬁh Wﬂh.mh- = r.%:h:hiaignﬂufm,
each having an area of one square mi

flow model scenarios utilized this n m% wmrlﬂ

representative of the entire volume of each cell.

The a ch to modeling Fuund ter conditions in the 2010 involved

idmtﬂ'mmﬁuf a m&ﬂ set of ;Iﬂﬂiﬁunn nprumt:in: ¥Hr:n watu?nwz
This hypothetical c tions is to base

purposés of this report. mumthnnulmﬂgm wuum.plhmnfthm“

represent a view of the future if no additional water or water conservation

measures are implemented beyond those which are mandated.

Demand Assumptions

The water supply for urban and agricultural demands are as
withdrawals from specific layers of the ground water models, Them%u
been summarized previously in Chapter IV of this volume. The categories of urban
and agricultural water demand are combined somewhat diffi for use in the
model simulations than was presented in Chapter IV. In , there are two
categories of water demands used by the flow models: (1) seasonal water demands
that vary by calendar month but which do not vary as a function of specified monthly
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FIGURE VI-1, Geographic Areas Represented by Ground Water Models,
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ainfall and (2) water demands that ici
preci ‘uthnm%th-t as a function of the :puiﬁndm mhmnmuﬁ Mdmndmtmup:
Eﬁmﬂy includes public water su both by utilities

and individ (domestic self s ). The se category includes all of the
agricultural water demands as well as and golf course irrigation.
Public Water Supply
The simulation of ground water pumping for public water based
u.lnh::“:lhmutﬂﬁﬂ w.m water :’mnumpﬁ::mm mmﬁﬁ

tion sources. ater ping fi blic water usted for

sssnal vl in demand Dt o8 Storofs i o Sl o
ownward Ihrﬁ?gr m:nmﬂ“m&mmﬂlmm

conservation measures, as described in Chapter V, that will be in place by 2010. :

Agricultural Water Demands

The 1990 permitted demand is considerably hi than the actual 1990 demand
level presented in thﬂrwmmmﬁdin%qﬁmlturﬂ - was
pem:ﬂedinl@ﬂnthmwuuhﬂl{gmd Amdmmmmlu
than the permitted acreage due to mmwmmm
Hlﬂ%&tﬂhﬂhﬂmwnumﬁmﬂ' ted actual use rather than forecast
permi use.

Alternative Modeling Scenarios

A systematic, analytic was followed in developing final recommendations
for the Lower West Coast ﬁﬂqr Plan. The first step of this process involved
:‘::flpngthidmndmumphm d resource protection criteria described above

the ground water models to arrive at 1990 and 2010 base case model results.
The case results were used as the constant, or measuring standard, when
analyzing rotﬁl:mlnlhm-hwmnduhngmaﬂm. The base case runs assumed no
cha to the current methods of supplying water to the lower west coast;

portrayed what might occur i 0 and 2010 water demand were appli
a t the resource protection criteria and all other conditions remained
easurable results were counted in terms of wetland impacts, saltwater intrusion
and aquifer protection criteria being exceeded.

Next, a series of regional alternative modeling scenarios were developed and

mdjﬂéumgthapwndwahermudeln. The results of the alternative model
scenarios were compared to the base case model results using the following measures:
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(1) The total area of wetlands (in acres) in which wetland criteria were not met.

(2) The number of coastal model cells in which seawater intrusion criteria were
not met and the number of months during a simulation when these model
cells did not meet the eriteria.

(3) The number of model cells in which seawater intrusion criteria were not met
nnﬂthﬂamml?buru[mmthndurminnmuhhanwhanthm model cells did not
meet the criteria.

Thufﬂlluwinz model scenarios were simulated for this plan:

- e e I. - Y L= g o el '_a..l = L
m LE ] Br 8 [
munti-uu Publi: mtwmﬂydmn&hunhﬁw!ymﬂlmwt of the total
demand in Hendry County, 8o scenario 1 was not simulated for Hendry County.
ﬁ]lpuhhcwnhrmpply &hﬂmm“hhﬂhm%m

This scenario eliminated any problems in not meeting the resource
Eg::‘cim t:ntaaﬁlta dut::- to pﬁm water su ‘nlirﬂ.:l:nI!J.'tﬂiulillﬂl;.EMII In mnauﬂm 1b, the
WA au btl:nm ﬁlm.i dﬂm...nd

dgmam:l level was removed from the

Smuﬁulh Hlﬂ' thatﬁ'ﬁl:tlfthtmnud lu:wntar ﬂum.ndmt.h

respect to the resource protection mtana ﬂ

scenarios la and rummuthtpubhﬁwuturmpljr ﬁ'umthnsh.ll

aquifers, neither scenario nor simulates an alternative source for these

demands. The most probable alternative source for these demands is the Floridan

thnmuialm : nﬂ‘ml simulation of flow in the Floridan cannot be done with
models.

afﬁr:imyl'ur trus was increased to 1t for all users currently below that
m;m&;:;ﬂ:ﬂww&lmm“hm £ i d
BCenArios were sim ¥ ucingu‘riantlm thdrawals for small vegetab
and/or citrus crops in the model runs

ﬂmfuwhnhmappliﬂhnquumuldmthaduﬂmﬂmnﬁpdmth&

treatment disposal incarpora
in the model. This scenario was simulated by reducing well withdrawals and
replacing them with reclaimed water

- 4’
i

oAl -J = LM PISTNan L o
| EdE

o nﬂauEnr.ntaama addlmnui'mntmlitruﬂ:urﬂnnﬂm
Hﬂlar un! Fnlu Union canals directly north of Alligator Alley. Control elevations
for the new structures were set at one foot below land surface to maintain higher
water levels north of I-75. This scenario is to Collier County and was
simulated with the Collier County model by ting the simulated canal levels
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accordingly. The proposed modifications to the Cmumﬂmmm
facilities for ﬂhrhthmthﬂflfm Estates area and other

ftlﬁ:!; of uurﬁuuwth ];ﬂthnw:.ﬂnnluhnwa;ur,thmmnﬂﬂmﬂmum
represen water model. A w
b iy v ik v ot g g oty g AR g e

mhdmaﬁm Mhﬂhmmmdﬁmldwﬂ tions
of the benefits of prnmmnd:ﬁmhm -

Scenario 5 mbination of Scenarios 1 and 8. This scenario has two variations,
88 BCENATLO n.mw ; aiwntarmppl:ﬂthdﬂwﬂnwm

mwndfmmthauha]lnw unifers, with scemario 3, in which
mth&rnwnhﬂl:hﬁﬁnl h]rml.u.tnﬁdwutu' Scenario 5b
scenario 1b, in E:Iinhr.wnhr wil:hﬂrnﬂhhtwm
1990 and 2010 were removed from the

alm}hn aquifers), modeli i
mangufbulhmllngut:bhu citrus), and
Eﬁamnﬂnﬂm reclaimed water): and (2) scenario 6b, which
mmh lngmnnnlb{rmmhhnpuhii:wﬂarmpplinﬂnmthn
modeling scenario 2¢, and modeling scenario 8
1'b lnﬂﬂmﬂlﬂdmhmnhrm nndm:liimd
A A BCENATIOB were
not modeled for Hendry

mmm d‘thau:.unﬂunnulm described above are presented in Chapter II of
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